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PaGoyasi nporpaMMa BHeYpPOYHOH JesiTeIbHOCTH
O0LEHHTE/VIEKTYAJIbHOMY HAaNPaBJIECHHIO
«Po0oTOTEXHHKA»

Cpok peannzanuu nporpammsi 1 roa
2024-2025 y4edHblii roa
IIporpamma BHeypOYHOH JeATEIbHOCTH

ANs ydamuxes 5-8 kiaccon

PaspaboTunk nporpamMmai:

y4YUTETh GUNKY
Hamsaitko C.1.

Hosononrasa 2024

IHosicHUTEJLHAS 3aIIHCKA



B coorBerctBum ¢ TpeboBanmsiMu PI'OC ocHoBHOro oOmero o6pa3oBaHuUs
oOyJaromuiicss MOJDKEH BIAJETh YHHMBEPCAJIbHBIMH YUEOHBIMH JACHCTBUSAMH, CIIOCOOHOCTHIO
WX HUCIOJIb30BaTh B  y4eOHOH, T[O3HABATEIBHOW ©  COIMAILHOW MPAKTUKE, YMETh
CaMOCTOSITEJIbHO ~ IJIAHWPOBAaTh M OCYIIECTBIATh  Y4EOHYIO NESTeNbHOCTh, CO3]aBaTh,
MPUMEHSTh U MPEoOpa3oBBIBATh 3HAKW M CHMBOJIBI,
ucnoJsibzoBars UKT.

Texnonorum  00pa3oBaTenbHOW  POOOTOTEXHHKH  CIOCOOCTBYIOT 3P (HEKTUBHOMY
OBJIAZICHUIO OOYYAIONIMMHCS YHHBEPCAIBHBIMUA YYE€OHBIMU JACUCTBUSMH, TaK KaK OObEIUHSIOT
pasHbIe CIIOCOOBI ACATEILHOCTH P PEIICHHH KOHKPETHOW 3a1a4H.

Kpyxok «PoGororexnuka Ha ocHOBe Arduino» mnpegHa3Hau4eH A TOTO, YTOOBI
ydaluecss UMeNd TPEICTaBICHUS O MHPE TEXHUKH, YCTPOIMCTBE KOHCTPYKIMH, MEXaHH3MOB
W MalluH, WX MeCTe B OKpyKaromeMm Mupe. Peanmzanmst JaHHOTO KpYyKKa MO3BOJISET
CTUMYJIHMpPOBaTh  HMHTEpPEC U JI0003HATENbHOCTb, Pa3BUBaTh CHOCOOHOCTH K PEIICHUIO
MPOOJIEMHBIX CUTYyalui
YMEHHIO HCCIEeNOBaTh MpoOJIeMy, aHaJIM3UPOBATh HUMEIOUINECS PECYpChl, BHIABUTATh HJEH,
TUTAHUPOBATh PEUICHHUS W PEAN30BBIBATH WX, PACIIUPUTH TEXHHUECKHUH W MaTeMaTHYeCKUH
cioBapu y4deHWKa. Kpome 9Toro, TmoMoraer pa3BUTHIO KOMMYHHUKATHBHBIX HaBBIKOB
YYallUXCA 3a CYeT AaKTUBHOIO B3aWMOJECHCTBUSA JETEH B XOJ€ TPYNIOBOM NPOEKTHOU
NeSITeIbHOCTH.

Hacrosmas nporpamMMa peanusyeTcss B paMKax BHEYPOUHOHN JAesaTenbHOCTH «Todka
pocTay s yYalIuxcsl CHEIUaJTu3HMpPOBAHHOTO 5-8KIaccoB, KOTOphIE B TEpPBbIE  OyAyT
3HAaKOMUTBHCS ¢ Arduino. 3ansaTus mpoBoAsATCs | pa3 B HEAEI0, pacCCUNTAHHBIC HA BECh YIeOHBIN
rof, 35 yacoB. CocraBun nporpammy 3epaieB C.M.

KoHncTpynpys u mporpamMmmupyst 1eTH OMOTAIOT IPYT APYTY.

PoGoToTexnuka —  TpUKIaIHAS HayKa, 3aHUMAIOIIASICS pa3paboTKot
aBTOMATU3UPOBAHHBIX TEXHUYECKUX CHCTeM. PoOOTOTeXHMKa OMUpaeTcs Ha 3JIEKTPOHUKY,
MEXaHUKY U mporpamMmupoBaHue. [lns oOydeHHs ydallMXcs, CKIOHHBIX K €CTECTBEHHBIM
HayKaM, TEXHHKE WJIM TMPHUKIAJHBIM HCCIEIOBAaHUSM, BRXHO BOBJIIEYb UX B TaKyl y4deOHO-
M03HABATENbHYIO I€ATEIHLHOCTD U Pa3BUTh UX CIIOCOOHOCTH B JAajbHEHIIEM.

B ornmmume or LEGO po6oToB, KOTOphle coOHMparoTcsi u3 OJOKOB, pOOOTOTEXHHKA
Ha ocHOBe Arduino OTKpbIBaeT OoJbLIE BO3MOXHOCTEH, TI€ MOXHO HCIOJIb30BaTh
MIPAKTUYECKH BCE YTO €CTh MOJ] pyKamH.

Ha coBpemennom stane B ycnoBusx BBefeHus PI'OC BoszHUKaeT HEOOXOAMMOCTH B
OpraHM3alliil YpPOYHOM M BHEYPOUYHOM JEATeIbHOCTH, HANpaBIEHHOW Ha YIOBJIETBOPEHUE
noTpebHocTel peOeHKa, KOTOpbIe CIIOCOOCTBYIOT pealu3allid OCHOBHBIX 3a/lad Hay4HO-
TeXHU4YecKoro mporpecca. llenpto wucnons3oBanusi «PobororexHuka Ha ocHoBe Arduinoy»
SBJISICTCS OBJIAJICHHE HAaBBIKAMHM TEXHHUYECKOTO KOHCTPYHUPOBAHMs, 3HAKOMCTBO C 3JEMEHTaMH
panuo-KOHCTPYUPOBAHUS, PAa3BUTHE MEJIKOW MOTOPHKH, M3y4YE€HUE MOHATUN KOHCTPYKLIHU H
OCHOBHBIX CBOMCTB (KECTKOCTH, TPOYHOCTH, YCTOHUYMBOCTH), HAaBBIK B3aHMOJEHCTBHUS B
rpynne. Jletn paborator ¢ Mukpocxemolt Arduino UNO u nHaGopamu patumkoB. C ux
MIOMOIIbIO IIKOJBHUK MOJKET  3alporpaMMHpOBaTh poboTa - yYMHYI0  MAIIMHKY Ha
BBITOJTHEHHE
OTIpE/IeIEHHBIX (PYHKITHH.

[IpumeneHne poGOTOCTPOCHHUS B ILIKOJIE, TI03BOJIET CYILIECTBEHHO MOBBICUTh
MOTHBALIMIO YYAIlUXCs, OPTaHU30BaTh MX TBOPYECKYIO M HCCIEA0BATEIBCKYIO
paboTy. A Taxxe MO3BOJISIET MIKOJIbHUKAaM B (JOpMe MO3HABATEIBHOM UTPBI y3HATh



MHOT'MC BaAXXHBIC UIACHU U PA3BHUBATH HGO6XOI[I/IMBI€ B HaﬂbHeﬁmeﬁ JKHN3HHU HaBBIKU.

Henu 1 3a7a49u KPY:KKAa.
Heab:oOpazoBanne gereiir B cdepe  WHHOBAIMOHHBIX  TEXHOJOTHH  HAa  OCHOBE
KOHCTPYHPOBAaHUS H MPOTrPaMMHpOBaHHUS PoOOTOB  Arduino, coneiicTBHE  pa3BUTHIO
TEXHUYECKOTO TBOPUYECTBA, DPA3BUTHE HMHHOBAIMOHHON JEATENLHOCTH B 00pa30BaTEIbHBIX
YUPEKACHUSX.
3agaumn:
1. CtumynupoBaHHE€ MOTHBAIMHM YYaIIMXCS K MOJYYCHHIO 3HAHWH, MOMOraTh (OpPMHUPOBATH
TBOPUYECKYIO JIMUYHOCTh pEOEHKA.
2. Pa3zButHe wWHTEepeca K TEXHHKE, KOHCTPYHPOBAHHUIO, NPOTPAMMHUPOBAHHIO, BEICOKUM
TEXHOJIOTHSIM.
3. Pa3BUTHIO KOHCTPYKTOPCKUX, MH)KEHEPHBIX M BEIYUCIUTEILHBIX HABBIKOB.
4. Pa3BuTHE MENKON MOTOPUKH.
5. @®opMupoBaHHE YyMEHHS JOCTATOYHO CAMOCTOSITEILHO pelIaTh TEXHWYECKHE 3a/1aud B
nporecce KOHCTPYHPOBAHHS MOJIEIICH.

IIpeanonaraembie pe3yJbTaThl peaju3aiuu MPOrpaMMbl
.JII/I‘IHOCTHBIC, METANPEAMETHBLIC U ITPECAMETHDBIC PE3YJAbTATHI 0CBOCHMS Kypca:
JINYHOCTHBIMU pe3yjabTaTaMu U3Y4EHUS SBJIAETCSA dbopMupOBaHUE CIETYIOIIUX
YMEHUU:
(] caMOCTOSTEIbHO ¥ TBOPUYECKH PEAIN30BbIBATh COOCTBEHHBIE 3aMBICIIBI.
(] MOBBIIEHHE CBOEro 00pa30BATEIBLHOIO YPOBHS U YPOBHS TOTOBHOCTHU K MPOJOJIKEHUIO
o0y4enus ¢ ucnosibzopanueM UKT.
[J  HaBBIKM B3aMMO - U CAMOOILIEHKHU, HaBBIKH pedIeKCHH;
[J chopMHUPOBAHHOCTh MPEACTaBICHUI O Mupe mnpodeccuii, CBSI3aHHBIX C POOOTOTEXHHUKOIA,
U TpeOOBaHMX, NPEIbIBISEMbIX Pa3IMUYHBIMH BOCTPEOOBAHHBIMM MNpOQeccusiMHu, TaKUMU
KaK HMHXXEHEP-MEXaHUK, KOHCTPYKTOP, apXUTEKTOP, MPOrPAMMHUCT, UHKEHEP-KOHCTPYKTOP IO

POOOTOTEXHHKE;

IIpenmeTHble 00pa3oBaTe/ibHbIE Pe3YJbTATHI:

O OTIPEJIEIIATh, Pa3JInYaTh U HA3bIBATh JETaId KOHCTPYKTOPA,

0 CHOCOOHOCTh  pEaNM30BBIBATH MOJENIU CPEICTBAMHU  BBIYHCIUTEIBHON TEXHUKU; [

KOHCTPYMPOBATh [0 YCJIOBHUSIM, 33JaHHBIM B3pOCIBIM, [0 00pasly, [0 YepTexy, MO
3a/IaHHOM CXeME U CaMOCTOSITEIILHO CTPOUTD CXEMY.

O BJIaJICHHE OCHOBAMH pa3pa0OTKM aIrOPUTMOB U  COCTABJICHHS POrpaMm
yIpaBIIeHUS] pOOOTOM;

0 YMEHHE TPOBOIUTH HACTPOMKY M OTIAJKY KOHCTPYKIIUH POOOTA.

MeTanpeaMeTHBIMH  pe3yJbTaTaMU  W3Y4YCHUS  sBISAETCS  (POPMHUPOBAHHE CIETYIOIINX
YHUBEpCaJIbHBIX yueOHbIX neiicTBuii (VY I):

ITo3naBartenbubie YY /I:

] OpHeHTHPOBAThCS B CBOCH CHCTEME 3HAaHWIA: OTIMYaTh HOBOE OT YK€ M3BECTHOTO.

(] mepepabarbIBaTh TMOJNy4eHHYIO HH(OpMAIMIO: JeNaTh BHIBOABI B pPE3ylIbTaTe COBMECTHOM
paboTHI BCETO KiIacca, CPaBHUBATh U IPYIMITUPOBATH NPEAMETHI U KX 00pas3bl;

(] yMmMeHWe yCTaHaBIMBaTh B3aWMOCBS3b 3HAHUH MO pa3HBIM  y4eOHBIM MpeAMeTaM
(MaTemaTHKe, (pHU3HKe, IPUPOJOBEICHHUS, OMOJIOTHH, aHATOMHH, HHPOPMATHKE, TEXHOJIOTUH H
Ap.) Ul pelleHHs MPHKIATHBIX Y4eOHBIX 3a7a4 o PoboTtoTexHuke.



PeryasituBubie YY/I:

O yMeTh paboTaTh MO MPEI0KEHHBIM HHCTPYKIIHSM.

(] yMeHuEe u3JIaratb MbICIM B YETKOM JIOTMYECKOW IOCIEA0BAaTENbHOCTH, OTCTAaUBATh CBOIO
TOYKY 3PEHHs, AHAIM3UPOBATh CUTYALHUIO U CAMOCTOSTEIBHO HAaXOJWUTh OTBETHI HA BOIIPOCHI
IyTEM JIOTUYECKHUX PACCYKIACHUM.

[} ompenensTb U GOPMYIUPOBATH LETh JSSITEILHOCTH HA 3aHSITUU C IOMOIIBIO YUUTEIIS;
KommyHukaruBubie YY/I:

0 yMeTh paboTaTh B IMape U B KOJUICKTHBE; YMETh PaCcCKa3bIBATh O IMIOCTPOMKE.
U yMeThb paboTaTh HajJ NPOEKTOM B KomaHzae, A3(PQPEKTHBHO pacrpenensiTh
0053aHHOCTH.

@DopMBbI OABEACHHS UTOTOB
O JlnarHocTHKa  ypOBHS ~ YCBOEHHs  MaTepHalla  OCYLIECTBIISETCS: IO Pe3yJbTaTaM
AJIEKTPOHHOT'O TECTUPOBAHNS,
(] 3aBepILIAIONIET0 M3y4eHHE TeMbl (TPYNIbl T€M) MO pe3yiabTaTaM BBINOJHEHUS Y4allUMUCS
MPaKTUYECKUX 3aJaHMi Ha KaXJIOM YpOKe IO pe3yiapTaTaM KOHKYPCHBIX paboT (B TeueHue
M3YYEHHUs Kypca MPOBOIUTCS HECKOJIBKO TBOPUECKHX KOHKYPCOB)

®opMbl OpraHu3anum yueGHOro npouecca
O MpaKTUYECKass HaIPaBJICHHOCTb 3aHATUM, BBHINIOJHEHHE 3aKOHUYEHHOTO MPAKTHUYECKOTO
MPOEKTA Ha KaX/J0M 3aHSATUU ayJAUTOPHbIC 3aHATHUSL
[J BMQJIBIX TpyMNmax, MHIUBUIYaIU3UPOBaHHBIE 00pa30BaTeNbHbIE TPACKTOPUU

Hcnonb3oBaHHbIE MATEPHAJIBI
1. JIucTaHIIMOHHBIN Kypc Ha caiiTe amperka.ru
http://wiki.amperka.ru/koncmexr-arduino
2. «OCHOBBI IPOTPAMMUPOBAHUS MUKPOKOHTPOJUIEPOBY YUEOHUK ISt
oOpasoBartesbHOrO Habopa «Amnepka», Mocksa 2013
3. Cnucok cchlIOK Ha caiite Arduino, doit!
https://sites.google.com/site/arduinodoit/

Kaneﬂz[apﬂo-TeMaanecxoe NJIaHUPOBaHUE


https://sites.google.com/site/arduinodoit/
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IIpumeyanue

WnuctpykTraxk Th. OCHOBBI paan03J1eKTPOHUKH.

3HAKOMCTBO ¢ KOHTPOJIEPOM ApAYyHHO.
MUKpPOKOHTPOJUIEPHI B HAILLIEH KU3HU,
KOHTpPOJIIEp, KOHTpoIep APIYHHO , CTPYKTYpa U
coctaB Apayuno. Cpena mporpaMMHpPOBaHUS
Ui ApJIyMHO

1. Pabouwnii auct
2. IIpocreiimas nporpaMma (MUTAOLIHIA
CBETOJIMON)

OCHOBBEI IIPOCKTUPOBAHUA U MOACIIMPOBAHUA
3JIEKTPOHHOTO YCTpOHCTBA Ha 6aze ApaynHO
VYmpaBiieHHE 3IEKTPUUECTBOM. 3aKOHBI
anekTpuiecTBa. Kak OBICTPO CTPOMTH CXEMBI:
MmakerHas gpocka (breadboar). Urenue
ANEKTPUIECKUX CXeM. YTIpaBJIeHUE CBETOIUOIOM
Ha MaKeTHOM JIOCKE.

1. Mastaox
2. XKenesnonopoxHbiii cemadop
3. Cserodop (3 cexkunn)

upoTHO-UMITYIIbCHAS MOIYJIISAIMS. AHAJIOTOBBIE
u ¢ poBbie cUTHANBI, morsTre LHINM,
YIOPaBJICHUE YCTPOUCTBAMU C IIOMOILBIO TIOPTOB,
nojaepxkuBarommx MMM, Huknmueckue
KOHCTPYKIIMH, JaTYUK CIyYalHBIX YHCE,
HCIIOJIB30BAHUE IaTYUKA B IPOrpaMMHUPOBaHUN
U1 ApITyHnHO.

1. Masi4ok ¢ HapacTaroleH yObIBaroIeH
SAPKOCTBIO
2. MopenvpyeM 1uraMsi CBe4H

[IporpammupoBanue ApIynHO.
[Monp3oBaTenbckue HyHKINH.

[MoamporpaMmbl: Ha3HAYEHHE, ONMHCAHWE W
BBI30B, MapaMeTphl, JIOKAIbHbIC M TI00aJbHbIC
nepeMeHHbIC

1. Ilepenaém coobmenue a30ykoit Mop3ze
2. «Bce upera pagyru». Yopasnenue RGB-
CBETOMOIOM

10.

Cencopsl. laTunku ApaynHo

Ponp ceHcopoB B ympaBisieMbIX CHCTEMaXx.
CeHcopbl U IEpEMEHHBIE PE3UCTOPLL. JlenuTenb
HanpspkeHus. [loteHnmomerp. AHalloroBbie
curHaiael Ha Bxoje Apayuso. Mcmons3oBaHue
MOHHUTOpPa TOCIEI0BATEILHOIO MOpTa s
HaOJII0ACHHH 32 TapaMeTpaMH CUCTEMBI

11.

1. CBETHIIBHUK C YNIPaBISIEMON SIPKOCTBIO
2. ABTOMaTH4Y€CKOE OCBEILECHUE
3. M3mepeHue TeMnepaTypbl TEPMOMETP

12.

Knomka — maTamk HaxkaTus

OCOOEHHOCTH TOJKITIOYCHUS KHOIIKH.
VYcrpaneHue ryMoB ¢ OMOLIBIO CTATUBAIOIINX
U MOATATUBAIOIIUX pe3ucTopoB. IIporpammuoe
ycrpaHeHnue apedesra. byneBckue nmepeMeHHbIe
Y KOHCTaHTBI, IOTHYECKHUE ONEpaIUU.




13.

1. CBerodop ¢ cexuued ans IMENIEXOJ0B U
KHONKOMN

yIpaBIeHUS

2. Knonoynslii nepexnoyaTenb

14.

3. CBETUJIBHUK ¢ KHOTIOYHBIM YITPABICHUEM
4. KHonnoyHble KOBOOH

15.

Hudposbie nHaMKaTOphl. CEMUCETMEHTHBIN
WHAUKATOP.

Ha3znauenue, ycTpolcTBO, IPUHIUIIBI ACUCTBUSA
CEMHUCErMEHTHOTO MHJWUKATOpa. YIpaBiieHUE
CEMUCETMEHTHBIM

HWHAUKATOPOM.

IIporpammupoBaHue: MACCUBBI JIAHHBIX.

16.

1. Cuér no 10, oOpaTHbIi CUér
2. Cexynaomep

17.

Muxkpocxembl. CABUTOBBIN pETUCTP.
Ha3znauenue mukpocxem. Haznauenue
CIABUIOBOI'O PETUCTPA. Y CTPOWCTBO CABUTOBOIO
perucrpa, YTeHue

datasheet. [IporpamMmmupoBanue c
HCIIOJIB30BAHUEM

CIABUI'OBOI'O PETUCTPA

18.

T'upnsinaa cBETOAMO/I0B — BapHUAHTHI

19.

TBOpUYECKU KOHKYPC MPOEKTOB I10
MPONJIEHHOMY MaTepuainy

20.

bubanorexu, kinacc, OOBEKT.

Yro Takoe OMOIMOTEKH, HMCIOIL30BAHNE
O6ubmmoTek B mporpamme. bubmmoreka math.h,
HCIIOJb30BAHHE MATEMAaTUYECKUX (PYHKIUH B
porpaMmme

21.

1. KoMHaTHBIH TEpMOMETP ¢ HHIUKAITHEH
TeMITepaTypbl
2. MereocTaHus

22.

XKunakoxpucramindeckuit 3kpaH. HazHauenue u
YCTPOHCTBO

KUAKOKPUCTAJUIMYECKUX JKpaHOB. brnOmmoreka
LiquidCrystal. BeiBog coobmienuii Ha SKpaH

23.

BriBon cooOrieHnii Ha SKpaH ANUCILIeS

24.

Tpanszuctop -

YOPaBJSIOIIUNA  AJIEMEHT

cxembl. HazHauenue, BUIBI U yCTPOWCTBO
TpaH3ucTOpoB. lcmonp30BaHue TpaH3UCTOpa B
MOJEIISIX, YIPaBIsieMbIX ApAyHHO.

25.

Ceeroaunonnsie coopku. [lynbcap

26.

YHpaBHeHI/Ie JABUTATCIISIMU.

Pa3HOBI/I,Z[HOCTI/I ,Z[BPIFaTeJ'IefIZ IIOCTOSAHHBIC,
H1aroBbIC, CCPBOABHUIATCIIN. YHpaBHGHI/Ie
KOJIUICKTOPHBIM JIBUTATCIICM. YHpaBHeHI/Ie
CKOPOCTBIO KOJUICKTOPHOTO ABUIATCIIA.
YHpaBJ'IeHI/Ie CCPBOABUTATCIICM 6I/I6J‘II/IOTeKa
Servo.h

27.

1. Muxkcep
2. lanrorpad

28.

Ynpasnenne Apaynso uepe3 USB.




Ucnonw3oBanue SerialMonitor uisi epepadu
TEKCTOBBIX COOOIICHMIA HA ApJyHUHO.
[IpeoOpazoBaHue TEKCTOBBIX COOOIICHUH B
KoMaH bl Ui ApayuHo. [IporpammupoBanue:
00BeKThI, 00beKT String, nuki while, onepatop
BEIOOpA case.

1. [lepenayva TekCTOBBIX COOOIIEHUN a30yKOH
Mop3ze

29.
2. YpaBiieHUE CBETUIILHUKOM TEKCTOBBIMH
KOMaHJIaM{

30. | Pabora HaJl TBOPYECKUM MPOCKTOM.

31.

Hrorosoe 3ausitue




